This study examines the factors related to the use of derivative instruments by non-financial firms in Turkey. The analysis is based on a sample of 115 firms listed on the Borsa İstanbul Industrial Index (XUSIN) between the years 2009 and 2014. Generally, it is found that derivative instruments are used by 35 percent of the sample. The results from univariate tests and logistic regression analysis show that the use of derivatives is positively associated with leverage and firm size. In addition, earnings volatility and net profit margin are negatively associated with the firm use of derivatives. However the data does not provide sufficient evidence linking the use of derivative instruments to the firm value. 
Introduction
With the rapid growth in derivative markets, the use of derivative instruments by nonfinancial firms has increasingly gained interest among academic researchers. Several surveys on managerial motivations behind the use of derivatives indicate different levels of derivative usage across countries. For instance, 57% of US firms and 78% of German firms (Bodnar and Gebhardt, 1999) , 78% of UK firms (Judge, 2006) , 76% of Australian firms (Benson and Oliver, 2004 ) and 66% of Belgian firms (De Ceuster et al., 2000) are documented to use derivative instruments. On the other hand, surveys in emerging or less developed countries report relatively lower levels of derivative usage. Accordingly, 34% of Greek firms (Kapitsinas, 2008) , 33% of Peruvian firms (Martin et al., 2009 ), 60% of the Jordanian firms (ALshbiel and Tahat, 2014) are found to use financial derivatives. In Turkey, the findings based on footnote disclosures (Selvi and Türel, 2010) show that 35% of the non-financial companies listed in ISE-100 Indices use derivative instruments. These results raise an important question regarding the determinants of derivative usage, especially in emerging countries.
A growing number of studies document a significant relationship between the use of derivative instruments and firm characteristics, based on the data from financial disclosures. Nguyen and Faff (2002) find that a firm's leverage, size and liquidity are the most important factors associated with the decision to use derivative instruments in Australia. According to the fndings of Heaney and Winata (2005) , economies of scale, financial distress, agency costs, optimal investment, management compensation and foreign business exposure have a role to play in explaining derivative use in a sample of Australian publicly listed companies. In a more recent study, Birt et al. (2013) find that the use of derivative instruments in Australian extractives industry is positively associated with financial risk and firm size.
Moreover, Shu and Chen (2003) document that the vital determinants of a firm's use of derivatives are size, the ratio of long-term debt to total debt, the electronic industry dummy and the export ratio in Taiwan. Afza and Alam (2011) show that Pakistani non-financial firms' extent of derivatives usage is positively associated with lower financial distress costs, higher debt levels, underinvestment problem and fewer managerial holdings. Charumathi and Kota (2012) document that the major determinant of derivative usage by large Indian non-financial companies is the firm size. Ahmad and Haris (2012) find that current ratios and market-to-book value are the main factors influencing Malaysian non-financial companies to use derivatives. According to the findings of Raghavendra and Velmurugan (2014) , size and underinvestment (price/earnings ratio) are the major determinants of the currency derivatives usage in large Indian information technology firms.
While research on the determinants of derivative usage continues, this article contributes to the existing literature by providing evidence on the relationship between the use of derivative instruments and firm characteristics for a sample of industrial firms in Turkey. In particular, this study analyzes the relationship between the use of derivative instruments and firm characteristics including earnings volatility, firm value, financial leverage, firm size and net profit margin that are proposed in prior studies. The sample consists of 643 firm-year data observations obtained from 115 firms listed on the Borsa İstanbul Industrial Index between the years 2009 and 2014. In general, it is found that derivative instruments are used by 35 percent of the sample. The results from univariate tests and binary logistic regression analysis indicate a statistically significant relationship between the use of derivative instruments and earnings volatility, leverage, firm size and net profit margin. Specifically, the use of derivative instruments is negatively associated with earnings volatility and net profit margin. In addition, leverage and firm size is positively associated with the use of derivatives. Overall, these findings provide additional support for the theoretical predictions that hedging firms tend to have lower earnings volatility, and that highly levered firms tend to hedge more to reduce the probability of financial distress. This paper is organized as follows. Section 2 provides a review of the literature, from which the relationships between the use of derivatives and firm characteristics are hypothesized. Section 3 describes the sample selection, the dependent and independent variables and data. Section 4 provides results from univariate tests of significance and estimating logit model. The last section provides a conclusion.
Literature Review
In theory, one of the reasons to support firms' risk management activities is that risk management may reduce financial distress costs through reducing earnings volatility (Smith and Stulz, 1985) . In addition to this prediction, several surveys report that one of the most important objective of firms in using derivative instruments is to manage the volatility of accounting earnings (Bodnar and Gebhardt, 1999; Prevost et al., 2000; Mallin et al., 2001 ).
In recent years, the empirical evidence on the relationship between the use of derivative instruments and reduced earnings volatility has become to increase. However, there is a controversy regarding the impact of accounting standards on earnings volatility. One argument asserts that the financial instruments accounting standards cause additional volatility which may result from discouraging effective hedging strategies, from the non-availability of hedge accounting or from not applying hedge accounting (Gebhardt, 2012: 282) . According to Barton (2001: 2) , if accounting standards increase earnings volatility, derivatives and discretionary accruals may be substitute means of smoothing earnings. Consistent with this view, he finds that firms holding derivatives with large amounts have lower discretionary accruals using a sample of nonfinancial Fortune 500 firms between 1994 and 1996. On the other hand, Singh (2004) doesn't support these findings using 2000-2001 data for a sample of nonfinancial Fortune 500 firms. The results of his study show no significant differences in earnings volatility, cash flow volatility and income smoothing between users and non-users of derivatives. Similarly, Zhang (2009) finds no significant change in earnings volatility after the adoption of The Statement of Financial Accounting Standard No. 133 for either effective hedgers or ineffective hedgers.
As another argument on the relationship between earnings volatility and derivatives usage, Beneda (2013) asserts that the purpose of using derivatives for hedging versus speculation should be more accurately captured by the lower/higher earnings volatility because of more sophisticated reporting rules. Analyzing the non-financial US firms over the years 2003-2010, she finds a strong association between the use of derivative instruments for cash flow hedging and reduced earnings volatility. According to Abdel-Khalik and Chen (2015: 306) , the earlier findings of positive or no relationship between earnings volatility and derivatives usage may be due to the research periods when the amount of outstanding derivatives was small or research data for only one or two years following the effective date of related standard. Their sample consists of 397 bank holding companies that use derivatives for trading and/or hedging purposes between 1995 and 2012 in US. According to the findings, the use of derivatives for cash flow hedging reduces earnings volatility and firms increase their use of non-trading derivatives when facing high level of earnings volatility.
Apart from the arguments discussed above, prior studies on the relationship between derivative usage and earnings volatility also report mixed findings. Jalilvand (1999) examines the differences in the use of derivatives by 77 nonfinancial firms in Canada. According to the results, the volatility of derivative users' operating income is significantly higher than that of nonusers. On the other hand, Bartram et al. (2011) analyze the effect of derivative use on risks and value with a large sample of firms from 47 countries over [2001] [2002] . They find that compared to firms that do not use derivatives, users of derivatives have lower cash flow and earnings volatility suggesting that nonfinancial firms employ derivatives with the motive and effect of risk reduction, rather than speculation. Paligorova and Staskow (2014) investigate Canadian non-financial firms over 2005-2013 period and define a firm that uses derivative instruments as hedger. According to the results of the study, firms that hedge tend to have lower earnings volatility. They discuss that hedging can improve firms' capital-raising capabilities and, consequently, their investment decisions by reducing the volatility in the income stream.
Furthermore, some studies analyze the association between the use of derivative instruments and earnings volatility in the banking sector. Keffela and Peretti (2013) investigate the level of accounting risks which is faced by using derivatives with a sample of banks from emerging and recently developed countries. According to the results, options has a negative effect, but forwards and futures have positive effects on earnings volatility which is used as an indicator of banks' total risks. Similarly, Kornél (2014) analyzes whether the banks in Hungary were at risk or not as a result of their derivative usage during the period from 2003 to 2012. The author finds an association between the use of derivatives and leverage, liquidity and credit risks. However, the overall risk which is measured by earnings volatility is not affected by the use of derivative instruments.
In the light of the literature, it is expected that firms that use derivative instruments have lower earnings volatility than firms that do not use derivative instruments. Therefore, the first hypothesis is developed as follows:
H1. The use of derivative instruments is negatively associated with earnings volatility.
As mentioned before, one of the managerial reasons for hedging with derivative instruments is that hedging reduces financial distress costs. Based on this prediction, previous studies investigate the relationship between the use of derivatives and financial distress. As an evidence of the impact of financial distress costs on hedging activities, Jalilvand (1999) shows that Canadian derivative users have higher leverage and lower credit ratings. Berkman et al. (2002) find that leverage is positively associated with the use of derivatives based on a sample of 158 Australian industrial and mining firms in 1995. Using a sample of Australian firms over 1999 , Nguyen and Faff (2002 report that firms with higher levels of leverage are more likely to use derivatives. According to a latter study using the same data , leverage is found to be an important factor that induce a firm to use financial derivatives. They conclude that highly levered firms tend to hedge more to reduce the probability of financial distress.
The studies on the use of derivative instruments also investigate the firm size as an independent variable. Jalilvand (1999) shows that firm size in an important determinant for identifying Canadian and international users of derivatives. Both Berkman et al. (2002) and Nguyen and Faff (2002; find that larger firms are more likely to use derivatives in Australia. Additionally, Charumathi and Kota (2012) investigate the determinants of derivative usage by Indian companies during [2007] [2008] [2009] and find that size is the major determinant of the derivative usage. The most common explanation for this positive relationship is that larger firms have economies of scale in setting up a hedging program (Jalilvand, 1999; Berkman et al., 2002; Nguyen & Faff, 2002; Charumathi and Kota, 2012) . Based on the above findings and conceptual framework, the following hypotheses are developed:
H2. The use of derivative instruments is positively associated with leverage.
H3. The use of derivative instruments is positively associated with firm size.
The effect of derivative usage on firm value is also a research question which is tested by several studies empirically, but the findings are mixed. Analyzing the effect of derivative usage on firm value with a sample of firms from 47 countries during 2001 , Bartram et al. (2011 find that use of derivatives is associated with a value premium, however the statistical significance of this premium is weak. Fauver and Naranjo (2010) investigate the net impact of derivative usage on firm value using data on over 1.746 firms in the U.S. during 1991-2000. According to the findings, firms with greater agency and monitoring problems exhibit a negative association between Tobin's Q and derivative usage. They conclude that derivative usage has a negative impact on firm value in firms with greater agency and monitoring problems. Khediri (2010) employs a sample of 250 non-financial French firms over the period [2000] [2001] [2002] to examine the valuation effect of derivative use. He finds that the decision to use derivatives has no effect on firm valuation, while the extent of derivative use is associated with lower firm value. However Belghitar et al. (2013) find that foreign currency derivatives use, proxied by notional amounts of derivatives, has no significant effect on firm value using a sample of the largest French non-financial firms for the years 2002-2005. Finally, using 2009 data for a sample of Swedish listed firms, Jankensgård (2015) finds that the value premium of derivative users is higher in firms with centralized foreign exchange exposure management, compared to a decentralized management. Thus, the last hypothesis of this study is as follows:
H4. The use of derivative instruments is positively associated with firm value. In addition, firms with consolidated financial statements (four firms), having a change in fiscal year-end (one firm) and which didn't have revenues (one firm) are removed from the sample. After deleting firms which have negative equity and which are smaller than 50 million Turkish liras, the sample consists of 115 firms with 643 firm-year observations. Data on the use of derivative instruments is obtained from the annual footnote disclosures between 2009 and 2014. In additon to an automated search of the annual reports, the financial statements and the footnote disclosures on derivative financial instruments are checked to classify firms as derivative users or nonusers. Financial statements and footnotes are obtained from the Borsa İstanbul (BIST) and Public Disclosure Platform web site, and data on other variables are collected from Finnet Financial Data Service (www.finnet.com.tr).
Variables

Dependent Variable
In literature, one of the measures for derivative usage is the disclosed notional amount of derivatives (Barton, 2001 ). The use of derivative instruments is also measured as the fair value of derivatives (Abdel-khalik and Chen, 2015) . The variable based on notional values or fair values are also referred as the extent of derivative usage (Nguyen and Faff, 2002; Afza and Alam, 2011; Raghavendra and Velmurugan, 2014) .
As a common measure for derivative usage, the dummy variable is used which takes a value of 1 if the firm uses derivative instruments and, 0 if the firm doesn't use derivative instruments (Nguyen and Faff, 2002; Fauver and Naranjo, 2010; Bartram et al., 2011; Beneda, 2013; Birt et al., 2013; Jankensgård, 2015) . This study adopts the dummy variable approach which is thought to be more suitable for the sample.
Independent Variables
Jalilvand (1999) measures income volatility as the absolute value of the average rate of change in operating income over three years. Beneda (2013) measures earnings volatility as the standard deviation of eight quarters of operating returns scaled by average total assets. Abdel-khalik and Chen (2015) compute standard deviation of income before extraordinary items starting at time t over three different measurement windows, i.e., four, eight and twelve quarters, scaled by total assets. Dichev and Tang (2009) calculate earnings volatility by taking the standard deviation of the earnings deflated using average assets for the most recent 5 years. In this study, earnings volatility (EVOL) is mesaured as the standard deviation of five years of operating returns scaled by year-end total assets. Previous studies commonly use Tobin's Q as a proxy for firm value. Tobin's Q is defined in this study as total book value of assets minus book value of equity plus market value of equity divided by total book value of assets (Fauver and Naranjo, 2010; Belghitar et al., 2013; Jankensgård, 2015) .
Leverage (LEV) is computed as total debt divided by total assets to examine the association between the use of derivative instruments and financial distress. Firm size (SIZE) is measured as the natural logarithm of total assets. Finally, net profit margin (NPM) is utilized as a control variable which is computed as net income divided by net sales.
Model and Summary Statistics
Both univariate and multivariate analyses are conducted to examine the factors related to the use of derivative instruments. In the univariate analyses, differences in independent variables between derivative users and nonusers are tested. In the multivariate analyses, the following binary-choice logit model is estimated with the use of derivative instruments as dependent variable (1 for firms that use derivatives and 0 for firms that do not use derivatives):
(1) Where:
• P(D) is the probability of using derivatives.
• e is the base of the natural logarithm • β 0 is the constant term.
• β 1 , β 2 , β 3 , β 4 , β 5 are the coefficients of earnings volatility, Tobin's Q ratio, leverage, firm size and net profit margin, respectively. All variables are as defined earlier. EVOL is the earnings volatility measured as standard deviation of operating returns divided by yearend total assets over five years. Tobin's Q is defined as book value of assets minus book value of equity plus market value of equity divided by book value of assets. LEV is the ratio of total debt to total assets. SIZE is the natural logarithm of total assets. NPM is the ratio of net income to net sales. DERUSE is the dummy variable which takes a value of 1 if the firm uses derivative instruments, 0 otherwise.
Panel A of Table 1 . reports the descriptive statistics of independent variables for the full sample. The average earnings volatility for sample firms is 0.06 and, average net profit margin is 0.08, indicating that many firms had positive incomes during the research period. Tobin's Q has a mean of 1.46. Leverage has a mean of 0.43, indicating that sample firms' total assets are on average financed by 43% debt. Panel B of Table 1 . reports firm observations across sample years 2009-2014 and subsamples based on the use of derivatives. Approximately 35% of the 643 firm-year observations included in this study use derivative instruments. In addition, there isn't an important change in the use of derivatives across years. Table 2 . presents correlation matrix for independent variables. Accordingly, there is no serious correlation between the independent variables. 
Results
Univariate Results
Initially, the factors related to the use of derivative instruments are investigated utilizing nonparametric Mann-Whitney tests. Specifically, users and nonusers of derivatives are compared in terms of earnings volatility (EVOL), firm value (Tobin's Q), leverage (LEV), firm size (SIZE) and net profit margin (NPM). Table 3 . presents the means and medians of independent variables for derivative users and nonusers together with the p-values measuring the significance of differences between the two groups of firms. Table 3 . shows the number of observations (N), mean and median of different firm characteristics for derivative users and nonusers. P-values of 2-tailed Mann-Whitney tests are shown in the last column. All variables are defined in Table 1 .
The results in Table 3 . show that there is a significant difference in earnings volatility between users and nonusers of derivatives (at the 1% level). Firms that use derivative instruments have lower earnings volatility than firms that do not use derivative instruments. This finding is consistent with the prediction that derivative usage reduces earnings volatility. Derivative users are also found to have significantly (at the 1% level) higher leverages, indicating that firms with more debt are more likely to use derivative instruments. This finding is consistent with the prediction that highly levered firms tend to use derivative instruments to reduce the probability of financial distress.
From Table 3 , derivative users are significantly (at the 1% level) larger than nonusers, implying the existence of scale economies. In addition, derivative users have significantly (at the 1% level) lower net profit margins. Finally, results show that there isn't a statistically significant difference in the firm values between derivative users and nonusers. Overall, the results of the univariate tests provide evidence on the relationships between the use of derivative instruments and earnings volatility, leverage and firm size which are consistent with the hypotheses of this study. However firm value, contrary to predictions, doesn't have any influence on derivative usage.
Multivariate Results
The factors related to the use of derivative instruments are analyzed based on the binarychoice logit model where the dependent variable takes the value of 1 if the firm uses derivative instruments, and 0 otherwise. Panel A of Table 4 . reports the coefficient estimates and significance of independent variables. According to the results, the use of derivative instruments is negatively related to earnings volatility (EVOL) at the 1% level of significance. This result suggest that higher levels of earnings volatility increase the probability of a firm being a nonuser. The coefficients on leverage (LEV) and firm size (SIZE) are positive and significant at the 1% level, implying that firms using derivatives are characterized by higher levels of leverage and firm size compared to nonusers. The coefficient on net profit margin (NPM) is negative and significant at the 5% level, suggesting that higher levels of net profit margin increase the probability of a firm being a nonuser. Finally, the use of derivative instruments is negatively associated with firm value (Tobin's Q), implying that higher firm value increases the likelihood of a firm to be a nonuser. However the statistical significance of this relationship is relatively weak (at the 10% level).
The negative relationship between the use of derivative instruments and earnings volatility indicates that derivative users are characterized by lower levels of earnings volatility compared to nonusers. This result seems to be consistent with prior findings that hedging firms tend to have lower earnings volatility (Beneda, 2013; Paligorova and Staskow, 2014; Abdel-Khalik and Chen, 2015) . Leverage, measured as the ratio of total debt to total assets, has a positive coefficient, implying that firms with higher levels of debt are more likely to use derivative instruments. This result is consistent with prior findings (Nguyen and Faff, 2002; Berkman et al., 2002; Birt et al., 2013) and providing support for the prediction that highly levered firms tend to hedge more to reduce the probability of financial distress.
Firm size is also found to have a positive coefficient indicating that larger firms are more likely to use derivatives. A common explanation of this finding is scale economies of using derivative instruments (Nguyen and Faff, 2002; Berkman et al., 2002; Shiu, 2007; Charumathi and Kota, 2012) . Accordingly, firm size proxies for a certain level of financial sophistication to use and monitor derivative instruments that larger firms already have. An alternative explanation is that large firms are more likely to operate internationally and therefore be subject to market risk associated with foreign currency fluctuations (Birt et al., 2013 ). Tobin's Q is the only variable which is in the opposite direction of the prediction of this study. Firms using derivative instruments are characterized by lower Tobin's Q, compared to nonusers. However, this result is relatively weak. Finally, this study doesn't have a theoretical explanation on the positive relationship between derivative usage and net profit margin, which is used as a control variable.
Conclusion
This study investigates the factors related to the use of derivative instruments. The analysis is based on a sample of 115 firms listed on the Borsa İstanbul Industrial Index between the years 2009 and 2014. Using information in annual footnote disclosures, firms are identified as derivative users and nonusers. Of 643 firm-year observations, 222 (35%) observations are found to use derivative instruments. The univariate tests of significance and binary logistic regression analysis are conducted with the use of derivative instruments as dependent variable.
The results of this study indicate a strong relationship between the use of derivative instruments and earnings volatility, leverage, firm size and net profit margin. The use of derivatives is negatively associated with earnings volatility. Leverage and firm size are positively associated with the use of derivatives. Additionally, use of derivatives is negatively associated with net profit margin. However there isn't adequate evidence to support the proposed relationship between derivative usage and firm value which is proxied by Tobin's q.
The main contribution of this study to the existing literature is to present evidence on the relationship between the use of derivatives and firm characteristics for a sample of industrial firms in Turkey. However there are some limitations of the study. First, firms are identified as derivative users and nonusers based on year-end reports which may cause an understatement of the actual derivative usage. Second, results based on a sample of industrial firms may limit the generalization of this study. Future studies in this area could include the other firms listed on the Borsa İstanbul. Also, an analysis based on quarterly disclosures or different proxies for both derivative usage and firm characteristics could be useful for further research.
